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The title compound, C2H10N2
2+
2HC4O4

H2O, a new poly-
morph of ethylenediammonium bis(hydrogen squarate)
monohydrate, was synthesized by slow evaporation of an acid
solution. The asymetric unit contains two hydrogen squarate
anions, two half-molecules of protonated ethylenediamine
arranged around a twofold axis and one water molecule. In the
crystal, N—H  O and O—H  O hydrogen bonds between
the hydrogen squarate anions, protonated N atoms from the
amine group and water molecules lead to a three-dimensional
framework. In particular, the cohesion between the squarate
groups is ensured by very short intermolecular hydrogen
bonds bonds. The title compound crystallized together with
the previously reported polymorph [Mathew et al. (2002). J.
Mol. Struct. 641, 263–279].
Related literature
For the previously reported polymorph, see: Mathew et al.
(2002).
Experimental
Crystal data
C2H10N2
2+
2C4HO4

H2O
Mr = 306.23
Monoclinic, P2=c
a = 14.1907 (3) A˚
b = 9.0224 (2) A˚
c = 10.9412 (2) A˚
 = 111.789 (1)
V = 1300.77 (5) A˚3
Z = 4
Mo K radiation
 = 0.14 mm1
T = 293 K
0.45  0.44  0.37 mm
Data collection
Nonius KappaCCD diffractometer
16099 measured reflections
2957 independent reflections
2101 reflections with I > 2(I)
Rint = 0.039
Refinement
R[F 2 > 2(F 2)] = 0.044
wR(F 2) = 0.116
S = 1.06
2957 reflections
190 parameters
H-atom parameters constrained
max = 0.28 e A˚
3
min = 0.24 e A˚
3
Table 1
Hydrogen-bond geometry (A˚, ).
D—H  A D—H H  A D  A D—H  A
N1—H1A  O5i 0.89 2.14 2.9205 (17) 146
N1—H1B  O1W ii 0.88 1.99 2.8482 (18) 163
N1—H1C  O8 0.88 1.90 2.7717 (18) 169
N2—H2A  O2 0.88 1.97 2.8222 (17) 162
N2—H2B  O1W iii 0.90 1.94 2.8279 (18) 171
N2—H2C  O1i 0.90 1.92 2.8071 (17) 168
O4—H4  O3iv 1.05 1.42 2.4675 (15) 179
O7—H7  O6iii 1.06 1.41 2.4645 (14) 178
O1W—H1W  O6 0.92 2.10 2.8724 (17) 140
O1W—H1W  O8iv 0.92 2.40 3.0489 (18) 128
O1W—H2W  O3 0.93 1.88 2.8035 (19) 171
Symmetry codes: (i) x;yþ 1; zþ 12; (ii) x; yþ 1; z; (iii) x;y; zþ
1
2; (iv) x;y; z
1
2.
Data collection: COLLECT (Nonius, 2000); cell refinement:
SCALEPACK (Otwinowski & Minor, 1997); data reduction:
DENZO (Otwinowski & Minor, 1997) and SCALEPACK;
program(s) used to solve structure: SIR97 (Altomare et al., 1999);
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008);
molecular graphics: DIAMOND (Brandenburg & Berndt, 2001);
software used to prepare material for publication: WinGX (Farrugia,
1999).
Grateful thanks are expressed to Dr T. Roisnel (Centre de
Diffractomte´trie X, UMR CNRS 6226) for his assistance with
the single-crystal data collection.
Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: DN2662).
References
Altomare, A., Burla, M. C., Camalli, M., Cascarano, G. L., Giacovazzo, C.,
Guagliardi, A., Moliterni, A. G. G., Polidori, G. & Spagna, R. (1999). J.
Appl. Cryst. 32, 115–119.
Brandenburg, K. & Berndt, M. (2001). DIAMOND. Crystal Impact GbR,
Bonn, Germany.
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837–838.
Mathew, S., Paul, G., Shivasankar, K., Choudhury, A. & Rao, C. N. R. (2002). J.
Mol. Struct. 641, 263–279.
Nonius (2000). COLLECT, Nonius BV, Delft, The Netherlands.
Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,
Macromolecular Crystallography, Part A, edited by C. W. Carter Jr & R. M.
Sweet, pp. 307–326. New York: Academic Press.
Sheldrick, G. M. (2008). Acta Cryst. A64, 112–122.
organic compounds
o1118 Zenkhri et al. doi:10.1107/S1600536811009019 Acta Cryst. (2011). E67, o1118
Acta Crystallographica Section E
Structure Reports
Online
ISSN 1600-5368
	
	
	
	
	
	
 
	
	
	

		 	!	"#	$%&"!! '! 
()*	+,-! !	!."#!


	
 !""#$%&#
$"###'(
)$$" $%'#
!"

)$$"$$$&"$%*''""'(
"%"+%#%,#
)%"	
"$#%#!
"# +#+#'"# ##%
$"#'""#"
-#$%'#%"
"# ##%"#"""'()%",#
	

)%''$"$#$"
$"!#$
""$
$"!#$'"$"%''"""$$"$
&./
	0

	
	
)"$12343	215	14	'$$!""	"&

."	"
"	63 6"%"!
"	

)"'&$$"%$"$
-""
%"$&"%""%"

		
	
-""1',$%25' #""
#'2718
9:5718
;:'<1	8
<!2	<1	8
.<!5	
)1
'"" "#$'#=418
9	:1>>>18
3	:	
'4718
.	: "1'<1	8
.<!4	
""
'#$4

	
	
	
!
	
,#

?'"""$'"%"#

""$'.@$%%""&"
1$""$
%
1#%'"
A=	B6C
BD	B6C
,#

E(#&'"$$"##%%'$
#"#!'""
1&"&
#%#&%"

		


		
	
	

215B>23143F>14 	8/3

86/
6  8
./3*#F6
*"C *GH8
;;6:
1""%"=E 2""$.6/6"
83
9;6	: I8
/J;
.0
89
3	: K8
3F
8
93	: 896L
M8
;9	0 N"(""
86
;;.	:6 
3.O
33O
6;
83

5L$$22P
 "'QR	
S="%  8
69
+""#$" I 8;
.0I86
;0
22P !8F6T3
/99" "8FT
9.;$" 8FT
	
	
	
"
 #$
S E"=&
U! ="" A"=,$
 QR	8
33 1#"=#%#
% 	8
/ 1$
&8
/ %8CR
	B
./	B
3;.
'8B	C6
9.;" VCR	 W

9$ VX 8
:F6
 VX8F
3:F6
&'
/ 
-"" $"#"%''"

$"	#""& 
)
""(&""#"#"D"%'
""$"'%"
-$$ $	""
#&"&#"

$"

0	 
S#-UU"
)'# % #&%&"
  %'+#&
)" $QR	"""# 
#	
"&"
 %""%'"#
% %-UU'""%&"#


$

'
()*
''$'
$
+,-.
   /YC/!
2 
6/6	 
9.6;	 
69;33	 
;36	
2 
93.	 
/3/;	 
6;9.	 
936	
26 
6.3	 
/63.;	 
6;/3	 
6	
23 
6.3	 
./	 
393	 
;6	
2. 
6;6	 
;;	 
.633	 
6	
2/ 
6;	 
.3;	 
.6333	 
//6	
2; 
6;36	 
.33/	 
//3;3	 
/36	
2 
6//9	 
3;	 
//;963	 
.6	
29 
3.96.	 
/9	 
/9/.	 
63	
19- 
3/ 
;6 
/6;. 
6;Y
19N 
3; 
.69 
/6 
6;Y
2 
/6	 
6/6.9	 
//	 
6.93	
1- F
 
/6 
/3 
36Y
1N F
3 
33 
/6 
36Y
5 
6.33	 
/3;.	 
/933	 
666	
1- 
6.6; 
//6 
;.33 
3Y
1N 
6; 
/6 
/36 
3Y
12 
639. 
. 
;9 
3Y
	
	
	
#
5 
33	 
6/./3	 
/996	 
6366	
1- 
.. 
63 
/9 
3Y
1N 
.63 
63. 
;/3 
3Y
12 
9 
33 
/96 
3Y
4 
3;/	 
6/	 
.96/	 
3/6	
4 
3/	 
6//3	 
33/	 
3/93	
46 
6/	 F
6..;6	 
3.3	 
36	
43 
6/3/	 F
.6/	 
;336	 
36	
13 
669 F
/3 
9 
/Y
4. 
6;3	 
6./6	 
3.;	 
36	
4/ 
6	 F
6996	 
3.63	 
6/.6	
4; 
6;/;	 F
...	 
;699	 
6//6	
1; 
6;/ F
. 
66 
..Y
4 
6././	 
63;.6	 
;3/9	 
366	
4Z 
33;39	 F
33	 
36/	 
36/6	
1Z 
9/ F
6; 
3; 
/.Y
1Z 
/6 F
. 
3. 
/.Y
$'$'
$
+,-.
/ / /66 / /6 /6
2 
639	 
.3;	 
/;	 
33/	 
;/	 
63/	
2 
639	 
;	 
3;	 
3;	 
.;	 
;	
26 
669	 
;3	 
3.;	 F
./	 
9/	 
6/	
23 
69	 
/	 
;	 F
/	 
/	 F
/	
2. 
6699	 
6	 
3;	 F
63/	 
6/	 F
//	
2/ 
6	 
3	 
;	 F
66/	 
/	 F
./	
2; 
66	 
..;	 
;	 F
6/	 
/	 F
/	
2 
6;;9	 
.;;	 
.;	 F
66;	 
39;	 F
9/	
29 
69	 
6	 
6.	 F
.;	 
6;	 
;	
2 
699	 
69;9	 
63	 
69	 
3;;	 F
9;	
5 
66	 
99;	 
6.9;	 
/	 
6/	 F
/	
5 
3/9	 
;6;	 
6.3;	 F
3/	 
;	 F
6/	
4 
/369	 
/	 
6;3/	 
/3/	 
/	 
/.	
4 
;.	 
66;;	 
3/;	 
/	 
6;	 F
6/	
46 
;39	 
6/	 
;9/	 F
//	 
//	 
3.	
43 
;69	 
//	 
;;/	 F
6/	 
39/	 F
66.	
4. 
/69	 
63/	 
63/	 F
63/	 
3/	 
/.	
4/ 
.9	 
99/	 
;/	 F
3/.	 
69/	 F
.9.	
4; 
/3/	 
36/	 
6/	 
;.	 
//	 
6.	
4 
;;/	 
.3/	 
6///	 F
;/	 
663;	 F
3/.	
4Z 
63;	 
3/;	 
3/3;	 F
33/	 
//	 
6/	
0$
'
$
+,12.
274 
6/	 29729 
.6	
2723 
3.3	 29719- 
9;
272 
39	 29719N 
9;
	
	
	
$
274 
;69	 275 
3;	
2726 
3;	 272 
3996	
26746 
/99	 271- 
9;
26723 
3	 271N 
9;
23743 
9//	 571- 
966
2.74. 
.6	 571N 
3
2.72/ 
3	 5712 
/
2.72 
.	 571- 
.
2/74/ 
/..	 571N 
9
2/72; 
3	 5712 
9
2;74; 
9.	 43713 
.9
2;72 
3.	 4;71; 
.9;
274 
6	 4Z71Z 
96
2975 
3	 4Z71Z 
9;
472723 6/
/3	 29729719- 9
;
47272 6.
.	 5729719N 9
;
237272 
/	 29729719N 9
;
472726 6/
./.	 19-729719N 

47272 63
9/.	 57272 
9;	
267272 
3;	 57271- 9
3
46726723 66
.;3	 27271- 9
3
4672672 6.
/63	 57271N 9
3
2372672 9
	 27271N 9
3
43723726 6
63	 1-7271N 

4372372 6/
333	 297571- 
6
2672372 9
.	 297571N ;

4.72.72/ 6/
3	 1-7571N 

4.72.72 6.
/9.	 2975712 9
6
2/72.72 
9	 1-75712 9
;
4/72/72; 66
9/3	 1N75712 
6
4/72/72. 6.
363	 27571- 9

2;72/72. 9
.	 27571N 

4;72;72/ 6
93	 1-7571N 9

4;72;72 6.
33	 275712 

2/72;72 9
/	 1-75712 
.
47272; 6.
3	 1N75712 

47272. 6.
.;3	 23743713 
6
2;7272. 
.9	 2;74;71; 
.
5729729 9
;6/	 1Z74Z71Z /
.
5729719- 9
;
A=	FBFB6CD	FFB6C

3
44$
+,12.
71>>> 71 1>>> >>> 71>>>
571->>>4. 
9 
3 
9.;	 3/

571N>>>4Z& 
 
99 
3	 /6

	
	
	
%
5712>>>4 
 
9 
;;;	 /9

571->>>4 
 
9; 
;	 /

571N>>>4Z& 
9 
93 
;9	 ;

5712>>>4 
9 
9 
;;	 /

43713>>>46& 
. 
3 
3/;..	 ;9

4;71;>>>4/& 
/ 
3 
3/3.3	 ;

4Z71Z>>>4/ 
9 
 
;3;	 3

4Z71Z>>>4& 
9 
3 6
39	 

4Z71Z>>>46 
96 
 
6.9	 ;

A=	FBBCD&	BD&	FBCD&	FFC

	
	
	
&
 
	
	
	
'
!
